A nalyzing incidence .a~d ?isto~c~l claims c~sts .for cumulative trauma injunes within an organization can be eye opening. Through such an analysis, it became apparent cumulative trauma injuries of the upper extremities among office workers were increasing rapidly within Oregon's 125 state agencies and its 45,000 employees. Concurrently, medical costs and lost work time were escalating at an equivalent rate. Mitigating the direct and indirect costs of these workers' compensation injuries became a priority for both the state risk manager and workers' compensation insurer.
A nalyzing incidence .a~d ?isto~c~l claims c~sts .for cumulative trauma injunes within an organization can be eye opening. Through such an analysis, it became apparent cumulative trauma injuries of the upper extremities among office workers were increasing rapidly within Oregon's 125 state agencies and its 45,000 employees. Concurrently, medical costs and lost work time were escalating at an equivalent rate. Mitigating the direct and indirect costs of these workers' compensation injuries became a priority for both the state risk manager and workers' compensation insurer.
Initially, four consultants from the workers' compensation insurance carrier and one consultant from the state's risk management division were available to address the issue. As a result of employer request, the consultants individually assessed symptomatic workers but soon were overwhelmed by the number of employees. Such "cleanup countermeasures" do little to prevent
GETTING STARTED
Starting by doing the necessary homework is essential. It is important for the nurse to be familiar with the terminology, symptomatology, and resolutions related to ergonomics. Research data can be gathered from sources such as the Occupational Health and Safety Administration (OSHA), state industrial or labor departments, workers' compensation insurers, internal health tracking systems, human resources, and purchasing. For example, more than 40% of reported carpal tunnel syndrome cases involve repetitive typing or key entry (U.S. Department of Labor, Bureau of Labor Statistics, 1998) . The National Research Council (1998) reported workers' compensation for overexertion or repetitive motion injuries costs up to $20 billion nationally. These injuries occur on the job. Reducing the ergonomic risk factors can reduce the risk of injuries significantly.
CE ARTICLE
To gain support, it is important to research the incidence and associated costs within the specific industry. Costs comprise health care expenses, worksite modifications, lost work time, training, and the time involved in bringing a replacement worker up to the same level of productivity. These costs need to be analyzed, trended, and compared to similar organizations to create a benchmark for measuring the progress of the ergonomics program. Other measurable costs specific to the organization include workstations, equipment, and projected needs. The historical replacement pattern and capital outlay for work surfaces and chairs needs to be identified, as well as all current vendors and suppliers. Products for ergonomic standards, pricing, availability, delivery costs, response time, and customer service policies should be compared.
After the consultants in the Oregon experience realized a reactive approach to symptomatic employees would not affect the larger issue, they defined a strategic approach. A symposium of selected safety managers, loss control and medical consultants, and ergonomics experts developed consensus guidelines for seated office work (Oregon Department of Administrative Services, 1995) . Simultaneously the symposium consultants developed an office ergonomics class to train employees as ergonomic assessors (SAIF Corporation, Oregon's Team, 1996) . Safety managers from the state of Oregon were challenged with developing a process to support the assessors.
Initially, the consultants provided training to all employees of a division within an agency. Management commitment was sought. This blanket approach, without a defined focus, made the training relatively useless. The consultants soon discovered assigning an enthusiastic coordinator and developing a process for training was needed for success. It was clear a larger basis of support was needed. This was achieved through development of a task force within the organization.
When developing a task force, it is important to assure adequate representation from all areas and levels of the organization. Purchasing, computer information services, and facilities personnel should be involved in the planning and educational phase of the ergonomics process. The more departments participating in the process, the greater its success.
The task force can assist in developing a strategic ergonomics plan by: • Communicating strategies and timing. • Identifying timelines and implementing schedules. • Selecting the most reasonable solutions. • Determining equipment and furniture criteria. • Defining responsibilities and commitment, and identifying resources.
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• Involving management and obtaining approval. An outside ergonomics consultant can be a resource for the initial task force. After the task force is trained, task force members also can assist in developing and implementing an assessor training program.
Visible management support is imperative in establishing an ergonomics process. Employee resources, budget considerations, and understanding of the ergonomics process are management issues that need to be addressed to ensure a successful program. Projecting potential savings in productivity, administrative time, capital outlay, and employee turnover adds measurable value to the organization. The nurse needs to propose a realistic plan of action to upper management. Sometimes it is beneficial to conduct an ergonomic assessment on executives. After these individuals experience the benefits of an adjustable ergonomic work setting, they will have a clearer understanding of the importance of the process.
Many interventions need to be implemented to reduce the rate of musculoskeletal disorders in high risk tasks. According to the National Research Council (1998), "Successful interventions require attention to individual, organizational, and job characteristics, tailoring the corrective actions to those characteristics." These interventions must include the interaction of person and task.
NEUTRAL POSTURE
One element of the interaction between person and task and an effective ergonomics training program is achieving "neutral posture." Neutral posture can be attained whether the worker is seated or standing. According to many studies, production and morale increase with the comfort level and posture of the employees (Dowler, 1998; Grant, 1999; Mandai, 1985; National Research Council, 1998; SAIF Corporation, Oregon's Team, 1996; Shaw, 1996) . Neutral posture provides maximum support for the entire body in a relaxed seated position. It creates open angles of 90°or greater at each of the affected joints: elbows, trunk/thigh, knees, and ankles/feet. Wrists are straight, neither flexed nor extended. The head and neck are positioned at midline, not flexed, extended, or rotated. The natural curves of the back are maintained and supported by the backrest. The chair cushion supports the thighs within 2 inches behind the knees. Feet rest flat on the floor.
To maintain neutral posture, workers are encouraged to use different chair and standing positions throughout the day depending on their tasks. This eliminates prolonged static posture and assists in alleviating muscle fatigue. Properly fitting adjustable chairs and adjustable work surfaces are essential tools for office workers Figure 2 . Forward tilt. (Dowler, 1998; Hedge, 1995; Mandai, 1985; SAIF Corporation, Oregon's Team, 1996; Shaw, 1996) .
CHAIR POSITIONS
Workers must be taught to operate and adjust their chairs to move easily between the three positions: Grandjean, 90 0/900/900 , and forward tilt. In all of these positions, the goal is to achieve neutral posture and to attain a position of comfort for each task (see Figure 1 ).
The 90 0/900/900 position is the standard. Hips, elbows, and knees each are positioned at a 90 0 angle. The head is positioned over the body, neither tilted forward, backward, nor sideways. This allows the eyes to focus straightforward and downward without tilting the head itself. The back and the femur of the thighs must be adequately supported. The feet should rest flat on the floor. Tasks performed in this position include writing, reading, and using a keyboard.
Forward tilt is a highly recommended position for intense tasks such as using a keyboard and writing. Perching, a less desirable position, often is used by workers when using a keyboard. Perching is sitting at the forward edge of the chair with the worker's legs hyperextended or hyperflexed. This does not support either the back or the upper legs, decreases the angles at less than 90 0 at the hips and knees, and causes impingement. Perching in a chair is the body's attempt to accommodate neutral posture while performing a task.
Forward tilt allows sitting over the work with the body fully supported. Forward tilt simulates perching but with full chair support. Anatomically this puts the lordotic curve in a more relaxed position, fully supported by the backrest. The pelvis rotates forward distributing the body weight onto the ischial tuberosities (Grant, 1999; Man-OCTOBER 1999,VOL. 47, NO. 10 dal, 1985). The backrest remains parallel to the body. The chair seatpan tilts forward so the front of the seatpan is lowered approximately 2 inches and the back of the seatpan is raised 2 inches. The chair seat height itself needs to be adjusted approximately 2 inches higher to maintain the worker's feet flat on the floor. The angles of the hips, knees, and elbows are opened to greater than 90 0 • Improved vascular circulation, supported posture and positional comfort are all benefits of forward tilt. Surface electromyography measured muscle tension in 67 office workers in the forward tilt position. When the workers were placed in a forward tilt chair position, using a negative slope keyboard at proper work surface heights, the electromyography demonstrated "muscle tension scores in the upper trapezius and forearm extensors were significantly reduced" (Dowler, 1998 ) (see Figure 2 ).
Grandjean is a reclining position. Visually, Grandjean is the reverse of forward tilt. The position and benefits to the body are the same. Again, the muscle load is altered. In Grandjean, the body is leaning back in the chair instead of tilted forward. The seat back is adjusted to recline. The chair seat height is lowered so the worker's feet remain flat on the floor. Tasks for this position include reading, telephone conversation, and thinking.
To achieve the most advantageous physical posture, the worker must have the correct tools. The office "toolbox" differs very little from that of a carpenter, mechanic, or plumber. The tools commonly found in this figurative toolbox are the desk chair or stool, computer desk, keyboard, mouse, and monitor. Also included is peripheral equipment such as the telephone, stapler, document holders, notebooks, files, folders, and books. The appropriate tools should be selected to fit the task and the office worker. 
CHAIR ANATOMY
The starting place for each evaluation of a workstation begins with the office chair. A chair with multiple adjustable capabilities is ideal. The adjustments should be located within easy reach of the worker when seated. The adjustment levers. called paddles. usually are located just below the seat cushion. They should be labeled so multiple users can adjust the chair easily for individual comfort and ergonomically correct seating posture. Workers need to know how to adjust their chairs and the importance of seated support (see Figure 3 ).
Starting at the floor. the chair should have five legs fitted with castors for ease in mobility for multiple task work surfaces. The two types of castors include hard surfaces and carpet. When purchasing a chair. it is an important safety feature to select the castors appropriate for the type of flooring in the work area. It is important to avoid mats under chairs because they present safety hazards: the chair may slide away from the worker when starting to sit. the chair may roll off the hard surface. or the castors may catch on the carpet creating a falling hazard. Tripping on the edge of the mat is an additional risk. The castors should be kept clean and the roller mechanism free of foreign material that could suddenly impede the rolling motion. The five legs should be spaced evenly in a star configuration to provide steady support for the cylinder above it. The cylinder is the stem of the chair that allows the seat to be raised or lowered to achieve proper height adjustment.
The cushioned seat. called the seatpan, needs to be both wide enough to comfortably support the worker's hips and long enough from front to rear to adequately support all but roughly 2 inches of the upper leg behind the knee when seated. The most versatile chairs have 482 adjustable seatpans with slider mechanisms. The slider allows the seatpan to be moved in a forward and backward motion to increase or decrease the depth of the seatpan from the chair back. Additionally. the seatpan should be adjustable to tilt the chair front down. level. and upward to allow seating position changes throughout the workday.
Ideally. armrests are adjustable in height and movement outward from the seated worker. Armrests are optional and should be used, as the name implies, for supporting the arms in a resting position. Armrests are intended to support the arms lightly while typing or writing. They should be positioned low enough so the shoulders are relaxed. forearms are perpendicular to the body. and the elbow angles are 90°or greater.
The chair backrest should be independently height adjustable. A locking/release mechanism is needed to allow the backrest to be raised or lowered on the back support stem or backstrap. This adjustment permits varying support for the lumbar or lower back and allows adjustability for multiple users. The backrest also should be adjustable to maintain the trunk in an upright to a back-reclined position. The actual lumbar support area of the chair should be convex to conform to the lumbar curve of the human body. It is imperative the lumbar support aligns with the user's lordotic curve. In many situations it is necessary to purchase extended length back straps to accommodate lumbar height requirements.
Besides adjustability, the chair, levers, paddles, and other adjustment controls need to be durable. The contract with the supplier should include some warranty, and repair or replacement parts should be an option. Chairs are available not only in many styles but also in different sizes. Manufacturer specifications provide these measurements from seam to seam. The nurse needs to measure the current inventory of chairs based on the useable portion of the chair, particularly the seatpan and backrest. This can be accomplished using a metal tape measure or firm yardstick. Measurements need to be recorded for each style and model of chair in the inventory. Chairs then can be swapped between employees at varying sizes rather than purchasing new chairs.
Chair cylinders generally come in three different sizes specified by manufacturers in millimeters. A good chair vendor can convert measurements to millimeters. Chair measurement information is described in the Sidebar on page 483 (Dowler, 1998) .
Employee Measurements
The next step is to measure the employee (Dowler, 1998 4. The lumbar support measurement supplies the range of backrest support (l.e., 6 to 11 inches). To measure lumbar support: • Lower the backrest to its lowest point. • Measure from the convex apex of the lumbar support on the backrest to the top of the seatpan. • Raise the backrest to its highest point. • Measure from the apex of the lumbar support on the backrest to the top of the seatpan.
From Dowler (1998) .
and individual uniqueness such as height, weight, timidity, and assertiveness is imperative. The measuring process and what it is designed to accomplish need to be explained to the employee. All measurements are rounded up to the next full inch. Standing Knee Height. Standing knee height determines cylinder size. The standing knee height measurement is used to determine cylinder height for the employ- ee in the forward tilt chair position. • Instruct the employee to wear shoes with the heel height most generally worn. • Instruct the employee to stand with feet together.
• If the top of the employee's patella cannot be visualized, ask the employee to place fingertip on the top crest of their kneecap. • Place a fingertip at that location.
• Ask employee to remove finger and stand straight while the nurse maintains a finger on the patellar crest. • Measure from the patellar crest to the floor (see Figure 4) . Popliteal Length. The popliteal length measures the desired seatpan depth for the employee. The employee should be seated in a chair with the seatpan at 90°. The seatpan height should be at the standing knee height measurement minus approximately 2 inches. This is the proper height for the 90°position. The employee's knees and hips should be at 90°angles and their feet flat on the floor.
To measure the length of the thigh: • Ask employee to place something firm such as a clipboard between the backrest of the chair and buttocks. The clipboard should extend beyond one side of the employee. ' • Measure from the clipboard, along the outer thigh, to the inside of the back of the knee (see Figure 5 ).
A seatpan approximately 2 inches shorter than the individual's popliteal measurement should be ordered. This will allow ample support for the thigh when in the forward tilt position. It also allows room from the edge of the seatpan to the back of the knee to avoid soft tissue compression. A seatpan slider mechanism allows the seatpan to be moved forward or backward I to 2 inches. The lumbar support range should be between 6 and 9 inches. Extended back straps can be ordered increasing the range to 11 inches.
• Ask employee to place hand and arm horizontally behind back at the lordotic curve. • Position employee's arm and hand with fingers extended, straight across the lumbar region or the lordotic curve of the lower back. • Measure from the tip of the middle finger down to the top of the seatpan (see Figure 6 ).
Seatpan Width. Seatpan width allows adequate space for the employee's hips. This is necessary to allow for 484 adequate seated support.
• Ask employee to place their arms at their sides, elbows flexed at 90 0 • • Ask employee to exend forearms and wrists, neither deviated inward nor outward, with the palms of the hands facing the floor. • Measure the distance across the body between the little fingers of each hand. This approximates the hip width of the person when seated (see Figure 7) .
Work Surface Height. The elbow to floor measurement determines proper work surface height when the employee is seated in a properly fitted chair.
• Place the employee in their preferred seated position (forward tilt measurement requires a work surface approximately 2 inches higher than 90 0/900/900
) .
• Ask employee to place their arms at their sides, elbows flexed at 90 0 , shoulders relaxed. • Measure from the tip of the employee's elbow to the floor. Work surfaces and the keyboard top surface should be adjusted to this height (see Figure 8 ).
WORK SURFACE
Neutral posture is contingent on proper work surface height, depth, and accessibility. If the work surface is too high, it alters the angle of the joints as the worker attempts to accommodate posture to reach. If the surface is too low, the worker may attempt slouching to accommodate. Both of these positions increase muscle load and cause muscle fatigue. Ideally, the work surface height is easily adjustable. As the task changes, and chair position changes, the work surface height also should be adjusted. Work surface edges should be rounded or angled to prevent pressure on soft tissues. Impingement on these tis-
CE ARTICLE
sues can create inflammation, nerve compression, and decreased circulation. This damage can become irreparable if the position at the workstation is not corrected (National Research Council, 1998) .
Work surface depth should be adequate for the computer monitor. Ideally the monitor should be positioned 16 to 29 inches from the eyes to allow for visual acuity. Monitor distance varies with individual preference and screen size. If the work surface depth is too short, additional depth can be obtained by adding a keyboard holder projecting out in front of the computer desk. This also allows for an additional work surface.
. The depth and width of the work surface are important to allow ample room to hold peripheral work items such as telephone, stapler, books, files, papers, and trays. All should be within easy reach of the seated worker. The items used repeatedly or for long stretches of time need to be positioned closest and most accessible to the seated employee. If extensive telephone use is required, the telephone should be placed on the nondominant side, reducing the repetitiveuse of the dominant hand, or a headset should be used. Many styles are available,and all allow hands free telephone use. Receiver cradles and propping of the headset between the head and shoulders should be avoided.
MONITORS
The monitor and keyboard should be placed in a straight, direct line with the body. This permits the head and neck to be maintained in a neutral position, neither flexed, extended, nor rotated to view the screen (Oregon Department of Consumer and Business Services, 1999). The eye viewing line should be situated directly at the top row of text on the monitor screen.
Eyewear must be taken into consideration when setting monitor height. The reading area of corrective bifocal and multifocal lenses should determine the eyesight line. The monitor height can be raised or lowered as needed. It may be necessary for an individual to have a pair of glasses used exclusively for the computer monitor (Oregon Department of Consumer and Business Services, 1999) . Raising the monitor may be accomplished by setting the monitor on a flat central processing unit (CPU). Platforms also are available in 1 to 2 inch high increments and are placed under the monitor. Some of these are made drawer style, adding additional function. Paper reams and telephone books can be used as temporary elevators.
DOCUMENT HOLDERS
The use of a slant board or document holder is recommended when transcribing information from printed OCTOBER 1999,VOL.47, NO. 10 documents into the computer. The document holder should be positioned between the monitor and the keyboard, or as close to this alignment as possible. This maintains a midline neutral alignment for the head and neck (Dowler, 1998; Oregon Department of Consumer and Business Services, 1999) .
VISUAL COMFORT
Imperfect lighting and glare can cause eye fatigue. Frequent conscious blinking and refocusing by looking into the distance prevents eye dryness and fatigue. To decrease glare, the monitor screen should be positioned at right angles to windows and glare sources. Tilting the bottom of the monitor down may eliminate glare from overhead or reflected lighting (Oregon Department of Consumer and Business Services, 1999). Newer computer monitors may have built in glare screens. Glare screens are not recommended for older monitor models because they can distort the text. If glare screens are the only alternative, only those with American Optometric Association (AOA) approval should be considered.
Blinds or other window coverings can modify window glare. Overhead lighting can be altered in various ways depending on the type. Those with cantilever coverings usually can be adjusted to redirect the light intensity. In some situations, a fluorescent tube can be unscrewed to eliminate the glare source. Coverings designed to envelop standard fluorescent tubes and flat sheets inserted into the fixtures, soften the lighting. These spectrum filters are available readily from office suppliers. If overhead or peripheral lighting is decreased, task lighting may be needed. This may be a desk top lamp or wall mounted light over the work area.
KEYBOARD AND MOUSE
Keyboard holders and trays are .available in many varieties. These, too, should be height adjustable and sufficiently wide enough to support a keyboard and mouse. The keyboard should be positioned as flat as possible by closing the rear feet or levelers.
Some keyboard trays attach below the computer desk in a fashion similar to attaching a drawer. They are height adjustable by swinging forward and upward. Some of these are angle adjustable and can be placed in negative slope. At this angle, the back of the keyboard slants downward from the front of the keyboard. This is a very comfortable typing position for touch typists (Hedge, 1999) . The angles at the thigh/trunk and elbows are greater than 90a with the use of the negative slope keyboard tray and forward tilt chair position. This creates neutral posture and decreases muscle tension from the worker's upper trapezius and wrist extensor muscles when the computer monitor and documents are in the midline (Dowler, 1998) . A rear retaining ledge or nonslip surface prevents the keyboard from sliding backward off the tray.
The mouse should be placed on the same level as the keyboard. Any other plane or distance requires extending the arm and hand, creating postural malalignment. Adequate room for a mouse usually is available on the desktop. This is not always true on keyboard trays. Extender platforms are available, along with bridges or covers. The extenders clamp onto the trays. Bridges or covers are small raised platforms that fit over the 10 key portion of the keyboard and can slide back and forth as needed across the keyboard. This reduces reach to the mouse, decreases muscle load, and maintains neutral posture.
If a worker does extensive writing, typing, and mouse use, it may be beneficial to use the mouse with the nondominant hand to diminish the one sided repetitive motion. Employees also can substitute key control commands for the mouse. Both of these changes are awkward and foreign initially, but most individuals are able to adapt easily within a few days to a week. The benefits far outweigh the initial inconvenience.
In addition to the conventional mouse which is straight, mounded, or curved, there are other pointing devices. Among these are single finger control trackballs and glide pads. While the latter group uses less wrist action, they require repetitive use of the hand or fingers and are not an absolute answer.
MINI BREAKS
Mini breaks "should be taken every 30 minutes to 1 hour in addition to frequent changes in position. A mini break ranges from a 15 second break to a 3 minute break 486 from the current activity or position. Mini breaks can include alternating tasks such as a trip to the copier after intense deskwork. Simple stretching and flexing exercises can be initiated to assist in reducing fatigue and muscle tension (Oregon Occupational Safety and Health Division, 1995) .
EQUIPMENT
A preferred vendor list should be developed from vendors which meet the criteria. In addition, supply contracts need to be established. This creates more cost effective pricing and also may allow the set up of an onsite ergonomics lab. Vendors generally are willing to supply equipment for an onsite product sample room. Workers then can try out their chairs and equipment.
Decision makers can visualize and rry out the products without pitches and pressures from salespeople. When ordering equipment, it is important to ensure the contract terms for all purchases are set up on a 30 day trial basis. Many times, equipment is purchased as a solution to till a specific need and later rejected because it did not meet that need. The 30 day trial helps to contain spending by having the option to return or exchange equipment.
All equipment needs to be purchased on a trial basis even if it is labeled as ergonomic. An ergonomic label does not guarantee the product will work for everyone or that it is of superior quality. Each department needs to be encouraged to maintain an accessible and updated inventory list of surplus workstation equipment. In addition, it is a good idea to recycle as much as possible and consider swapping desks and chairs among employees to provide the appropriate fit.
ASSESSOR SELECTION
Assessor training should be targeted only to employees committed to evaluating their coworkers. The following guidelines assist in selecting employees as ergonomic assessors.
Potential assessors should have an: • Interest in workplace ergonomics. • Interest in helping coworkers. • Ability to spend limited time away from their workstation to complete assessments. • Ability to work independently.
Effective assessor skills include: • Mutual respect and rapport with coworkers. • Ability to listen. • Analytical and problem solving skills. • Ability to educate and coach coworkers. • Ability to affect completion of recommendations.
Successful assessors have the ability to: Assessors should be allowed to make simple adjustments at the time of the ergonomic assessment. They need to have a complete understanding of equipment availabili-OCTOBER 1999,VOL. 47, NO. 10 ty and budget issues. Promises for unneeded or unattainable equipment can undermine an ergonomics program.
EMPLOYEE TRAINING
In the Oregon experience. the ergonomic team developed a videotape and workbook for assessors to use as a training reference. The assessors and safety managers used these materials to educate employees.
Management was recruited, educated. and encouraged to support the program. The education and management support empowered employees to self assess their workstations. Employees became aware they could attain neutral posture. control their work environment. and adjust their workflow. Involved employees are more likely to embrace a program. The process and training evolved into a successful ergonomics program.
All employees can be trained in ergonomic alignment and equipment placement with the use of a short videotape or hands on training. The education related to basic ergonomic positions and workflow improves the employees' comfort levels and lessens their exposures to cumulative trauma injuries. Employees acquire more information by seeing. touching, and doing. Training employees in groups followed by individual assessments is more efficient than assessing and educating employees individually. This is an opportunity to let the employees know the identity of the assessors. how the assessments will be completed. the priorities. and budget expectations or limitations. Informed employees and management are more responsive and less critical of the process. The nurse provides a copy of the completed measurement card to the employees. If the employees move to a new location, measurements are available readily for proper installation or adjustment of the next workstation.
ASSESSMENTS
After an assessment has been completed, follow up is necessary to make certain any new equipment is delivered and adjustments by facilities or physical plant personnel are conducted in a timely manner. This is extremely important for program success. Newly assessed employees need to be reevaluated to reinforce the leaming process and to determine employees requiring further assistance.
Records should be kept of assessments and adjustments, costs, timing, and equipment needs and purchases. Periodically, the results should be reevaluated. New employees need to be assessed on hiring so their workstations can be set up and ready for them.
Summary reports should be sent to management. Cost analysis directly compared to a decrease in workers' OCTOBER 1999, VOL. 47, NO. 10 compensation claims establishes the benefit to the organization and a healthier work force. At the onset of a new program, an actual increase in claims aimed toward decreasing cumulative trauma injuries may occur. The increased frequency often is a result of employees' and managers' heightened awareness and reporting. The actual cost of claims should decrease overall, as a result of earlier intervention. It is important to document claims in terms of dollars spent and lost time to answer the inevitable critics when this phenomenon occurs. After the initial flurry subsides, claims' rates and costs are likely to decline.
SUMMARY
The essential elements of a successful office ergonomics program are: • Adjustable office chairs, keyboard trays, and work surfaces. • Visible support of middle and upper management through written and verbal communications, policies. and modeling the ergonomics process. • Active involvement of health and safety professionals. • Well trained assessors.
• Employee training and empowerment to adjust their workstations. • Furniture manufacturers' response to the availability of more affordable and adjustable furniture. Since 1995, more than 500 assessors have been trained in Oregon within the state agencies. The success of the office ergonomics program is measured through workers' compensation insurance data. Trending data are based on office occupation claims for body part of arm. upper arm. elbow. finger, forearm. hand, upper extremity, or wrist; injury type of bodily reaction or overexertion; and nature of injury for carpal tunnel, sprain, strain, or inflammation. To assure accurate information. claims from neck and back injuries are not included. The graphs depict the downward trend in claims costs and time loss 490 days (see Figures 9 to 12) . The decreasing frequency of claims is not as significant as the decrease in claims costs.
Management support is gained at all levels as the objective measures of reducing the frequency and severity of upper extremity cumulative trauma and related workers' compensation claims demonstrate program success. Consensus guidelines for office chairs, work surfaces, and peripheral equipment have been completed (Oregon Department of Administrative Services, 1999). Currently, emphasis is placed on establishing effective processes within the agencies. The ergonomics program in Oregon, using the principles cited above, demonstrates how a systematic, strategic approach can be used to introduce a program based and evaluated on objective measurements and results.
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IN SUMMARY
The successful implementation of an ergonomics program requires collecting data on worksite history repetitive motion injuries and assessing the corporate ergonomic needs. It is important to solicit management, department, and employee support.
Program success depends on creating process, training program, skilled assessors, and an accountability method. A thorough understanding and application of neutral posture and the three seated chair positions Is essential.
Evaluation of the entire individual work· space is essential. Precise measurements of the individual, the office chair, and the work surfaces should be completed, and heights adjusted to meet individual needs.
Functional, totally adjustable office chairs are a necessity. Vendor selection criteria and vendor contracts for chairs and office equipment assure consistent specifications and cost control.
